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Figure A. Annual number and rate per 100,000 childbearing persons 

(i.e., females aged 10-49) of accidental substance toxicity deaths 
during pregnancy (N=18), Ontario, 2013-2022
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1https://www.publichealthontario.ca/en/Data-and-Analysis/Health-Equity/Ontario-Marginalization-Index 



 10 



 11 

22% 22% 22% 22%

11% 11% 11%

6% 6%

67%

56%

28%

22% 22%

17% 17%

6%

0%

10%

20%

30%

40%

50%

60%

70%

H
y
p
e

rt
e

n
s
io

n

C
h
ro

n
ic

 l
u

n
g

 d
is

e
a

s
e

T
ra

u
m

a
ti
c
 i
n

ju
ry

Il
ln

e
s
s
 r

e
la

te
d

 t
o

 s
u

b
s
ta

n
c
e

 u
s
e

H
e
a

rt
 d

is
e

a
s
e

P
a

in
 d

is
o

rd
e

r

F
e

ta
l 
a
lc

o
h

o
l 
s
p
e

c
tr

u
m

 d
is

o
rd

e
r

G
e

s
ta

ti
o
n

a
l 
d

ia
b

e
te

s

D
e
v
e

lo
p

m
e
n

ta
l 
d

is
a

b
ili

ty

A
n

y
 m

e
n

ta
l 
h

e
a

lt
h
 d

ia
g

n
o
s
is

A
n

x
ie

ty

D
e
p

re
s
s
io

n

B
ip

o
la

r 
d

is
o

rd
e
r

A
tt

e
n

ti
o
n

 d
e
fi
c
it
 h

y
p

e
ra

c
ti
v
it
y
 d

is
o

rd
e
r

P
o

s
t-

tr
a

u
m

a
ti
c
 s

tr
e
s
s
 d

is
o

rd
e

r

P
e

rs
o

n
a
lit

y
 d

is
o
rd

e
r

E
a

ti
n

g
 d

is
o

rd
e
r

Medical diagnoses Mental health diagnoses

P
e
rc

e
n
t 

o
f 

d
e
a
th

s

Figure D. Percent of deaths during pregnancy due to accidental 
substance toxicity (N=18) with select medical and mental health 

diagnoses, Ontario, 2013-2022
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Substance Use and Toxicity Deaths in Pregnancy: A Literature Review 

Andi Camden, PhD MPH and Jonathan Zipursky, MD PhD FRCPC 

 

 

 

This document is produced pursuant to section 15 (4) of the Coroners Act, R.S.O. 

1990, c. 37, on the basis that it is to be used for the sole purpose of a Coroner’s 

investigation, and not for any litigation or other proceedings unrelated to the 

Coroner’s investigation. Moreover, the opinions and summary expressed herein 

by the author do not take into account the specific facts and circumstances 

surrounding the deaths reviewed by the Expert Review Committee on Substance 

Use Deaths in Pregnancy.  
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Substance Use and Toxicity Deaths in Pregnancy: A Literature Review 

Background 

Drug toxicity (poisoning from unregulated or prescribed drugs) is a leading cause of 

pregnancy-associated deaths (deaths in pregnancy or within one-year of the end of 

pregnancy) in the United States (US).1,2 Drug toxicity-related deaths in pregnancy 

reached record highs in the US following the onset of the COVID-19 pandemic.1,3 From 

2017 to 2020, mortality from drug toxicity increased from 6.6 to 11.9 deaths per 100,000 

live births in the US, which represents an 81% increase.1 Rising mortality rates are 

attributed to increasing prenatal substance use, the drug toxicity crisis, contamination of 

the unregulated drug supply with more potent, synthetic opioids and stimulants, 

increased perinatal mental illness, and limited access to healthcare in pregnancy and 

the postpartum period.1,4,5  While similar Canadian mortality data are not yet available, 

there have been significant increases in substance use in pregnancy and drug toxicity.6-

9 These trends are concerning and have important implications for maternal and child 

health.  

 

Prenatal substance use can lead to maternal and child health complications through 

several mechanisms, including physiologic, socio-environmental, and clinical factors. 

Most substances, such as alcohol, cannabis, stimulants, and opioids, cross the placenta 

and can have adverse impacts on the developing fetus, including changes in brain 

structure, size, and function.10-12 Prenatal substance use often occurs among people 

with low socio-economic status (e.g., residing in deprived areas, low income, low levels 

of education), social disadvantage (e.g., homelessness, exposure to violence, child 

welfare involvement, racism, sexism, criminalization), co-occurring medical conditions 

(e.g., mental illness, chronic pain), and clinical factors (e.g., lack of access to 

healthcare, delayed/no prenatal care).13-17 The intersection of these factors can 

compound adverse health outcomes.  
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Substance use in pregnancy is associated with perinatal health complications (e.g., 

stillbirth, preterm birth, intrauterine growth restriction, neonatal abstinence syndrome 

[NAS]) and poor maternal (e.g., infection, mortality) and child health (e.g., 

neurodevelopmental concerns, mortality) outcomes.18-22 Additionally, people who use 

drugs in pregnancy experience barriers to care, including stigma, discrimination, fear of 

child welfare involvement, limited access to care for those living in rural/remote areas, 

and lack of transportation and childcare.23,24  Prevention and treatment efforts must 

address these, and other structural and system-level barriers to care.  

 

Detailed information on substance use and drug toxicity in pregnancy can inform 

prevention and treatment efforts. Incidental and unintentional deaths, including drug 

toxicity, have been excluded from measures of maternal mortality and maternal death 

reviews.25 Further, Canada does not have a standardized national system to collect 

information on maternal deaths. As a result, little is known about the circumstances, 

socio-environmental, and clinical factors associated with substance-related deaths in 

pregnancy. To address these knowledge gaps, we conducted a narrative literature 

review to describe the epidemiology of substance use in pregnancy, and characteristics 

and risk factors associated with drug toxicity in pregnancy. Findings from this review will: 

1) direct an obstetric and perinatal death review of unintentional substance use-related 

deaths in pregnancy in Ontario, and 2) inform recommendations to prevent drug toxicity 

and maternal deaths.  

 

Evidence Used in This Review  

We performed a narrative literature on the topic of “substance use and toxicity in 

pregnancy,” with the goal of synthesizing literature on the epidemiology of substance 

use in pregnancy in Canada and identifying risk factors associated with drug toxicity in 

pregnancy. We searched PubMed, Google Scholar, and Google from inception to 

February 2024 using combinations of the terms “alcohol,” “substance,” “drug,” “cocaine,” 

“opioid,” “cannabis,” “stimulant,” “meth*,” “benzo*,” “pregnan*,” “prenatal,” “antenatal,” 
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“maternal,” “overdose,” “toxicity,” “poisoning,” “death,” “mortality,” “risk,” “factor,” 

“determinant,” “predictor,” and “Canada.” We included English-language studies and 

focused on the most recent, Canadian studies (where available).  

 

Epidemiology of Substance Use in Pregnancy  

This section presents the epidemiology of the most commonly used substances in 

pregnancy, including prevalence, temporal trends, and maternal characteristics, where 

available. While individual substances are described below, it should be noted that 

polysubstance use is common among people who use drugs in pregnancy, and 

importantly, increases the risk of drug toxicity.1,26-28 

 

Alcohol 

National surveys show that 9.9% of pregnant Canadians report consuming alcohol.29,30 

In contrast, birth registry data in Ontario suggest approximately 2% of pregnant people 

report consuming alcohol, with rates up to 6.8% in rural/remote areas.31 The prevalence 

of alcohol use in pregnancy in Ontario has remained stable from 2013 to 2021.31 People 

who consumed alcohol in pregnancy were more likely to be older (35 years), White 

race, employed, married, have a post-secondary degree, and report smoking in 

pregnancy and binge drinking in the year before pregnancy.29  

 

Cannabis  

In a population-based study of over 700,000 live and stillbirths collected through a birth 

registry in Ontario, self-reported cannabis use in pregnancy ranged from 1.2% in 2012 

to 1.8% in 2017.16 In October 2018, changes in Canadian legislation allowed the 

consumption, sale, and distribution of cannabis for non-medical use.32 Following 

legalization, self-reported cannabis use in pregnancy was 4.2% in Ontario in both 2020 

and 2021, with rates up to 17.5% in rural and remote areas of Ontario. Moreover, a 
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recent population-based study showed that cannabis-related acute care visits in 

pregnancy nearly doubled following cannabis legalization.33  The highest rates of 

prenatal cannabis use were in people ages 15-24 years, living in low-income and rural 

areas, and among those who reported consuming alcohol and smoking in pregnancy.16 

Similarly, in a population-based study of 1,280,447 singleton births in British Columbia, 

Ontario, and Newfoundland and Labrador, 2% of people reported prenatal cannabis 

use; 55.0% also reported prenatal tobacco use, 13.6% reported prenatal alcohol use, 

and 13.1% reported other prenatal substance use (i.e., opioids, cocaine, solvents).21  

 

Opioids  

Opioid use in pregnancy has increased substantially over the past two decades. There 

are several indicators of increasing prenatal opioid use in Ontario over the past two 

decades. There has been a 15-fold increase in NAS from 0.28 to 4.29 per 1000 live 

births from 1992 to 2011,8 and a 16-fold increase in the number of births among women 

with opioid use disorder who were public drug plan beneficiaries (46 in 2002 to 761 in 

2014).34 Self-reported estimates from birth registry data suggest approximately 1.1% of 

births in Ontario had prenatal opioid exposure, ranging from 1.3% in 2012-2013 to 1.1% 

in 2017-2018.20 However, estimates based on linked administrative data show that birth 

registry data likely under-estimate prenatal opioid use. Using a combination of maternal 

and newborn hospital records, outpatient physician visits, and prescription opioid 

records, approximately 5.3% of hospital births in Ontario from 2014 to 2019 involved 

prenatal opioid exposures.13 Recent trends show decreases in prenatal opioid analgesic 

use from 2014 to 2019, likely reflective of revised opioid prescribing practice guidelines 

to promote safer prescribing and increased recognition of opioid-related harms. 

However, rates of treatment for maternal opioid use disorder (OUD), neonatal 

abstinence syndrome (NAS), and maternal opioid-related hospital care remained 

stable.13 People who use opioids for pain management in pregnancy are more likely to 

have medical comorbidities (including chronic pain conditions and psychiatric 

disorders), higher pre-pregnancy body mass index, to be 35 years old, and have a low 

household income.14,19,35-37 In contrast, people who have opioid use disorder or 
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unregulated opioid use in pregnancy are more likely than people who do not use opioids 

to have low socio-economic status, social instability (e.g. violence, homelessness, infant 

apprehension to social services, poverty), and high rates of co-occurring mental illness, 

chronic medical conditions, and polysubstance use.14,26,38-41  For example, among 

people with opioid use in pregnancy with high social and medical needs in Ontario, 55% 

had hospital care for mental illness, 52% had non-opioid drug-related healthcare use, 

and 38% had alcohol-related healthcare use in the two years before pregnancy.13 

 

Stimulants 

Stimulant use in pregnancy, particularly methamphetamine use, is an emerging public 

health concern. Rates of stimulant use and toxicity in pregnant are increasing 

globally.17,42 In a population-based analysis of 144,779 live births in British Columbia 

between January 1, 2015 and March 31, 2018, 0.7% of births had prenatal exposure to 

cocaine and 0.5% had prenatal exposure to ‘other drugs,’ including hallucinogens and 

stimulants (e.g., methamphetamine).43 Similarly, US estimates of prenatal 

methamphetamine use are between 0.25% and 0.7%.42,44 Pregnant people with 

methamphetamine use tend to be younger (<24 years of age), White race, have 

diagnosed mental illness, low socio-economic status, and an increased risk of 

involvement with the criminal justice system.17 

 

Non-specific substance use 

Non-specific substance use includes prenatal use of street drugs and inappropriate use 

of prescription and non-prescription drugs and excludes alcohol use. Birth registry data 

for Ontario suggest the prevalence of self-reported drug use (including cannabis) in 

pregnancy was 1.9% in 2013 and 2.6% in 2018, with rates up to 14.3% in 2018 in 

rural/remote areas of Ontario.45 More recent estimates from 2020 and 2021 (excluding 

cannabis use) show 1.0% of pregnant people in Ontario reported substance use in 

pregnancy, with rates as high as 9.4% in rural/remote areas.45  
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Drug toxicity in pregnancy 

Few Canadian data exist on the prevalence and characteristics of unintentional drug 

toxicity and death in pregnancy. The Public Health Agency of Canada provides data on 

non-fatal and fatal hospitalizations from drug toxicity in pregnancy. These data show a 

2-fold increase in the number of drug toxicity hospitalizations in pregnancy from 31 in 

2009 to 62 in 2021.7 Almost half (47%) of these events were classified as unintentional. 

Opioids are the most commonly involved substances implicated in severe drug toxicity 

in pregnancy. Opioids were involved in 89% and 71% of drug toxicity hospitalizations in 

2021 and 2022, respectively.7  

 

The all-cause maternal mortality rate in Canada increased from 3.1 to 8.0 per 100,000 

live births between 2000 and 2022.46 However, this rate may be an under-estimate due 

to underreporting.25 Substance use contributed to 21.8% of maternal deaths in 

pregnancy, or within one-year of the end of pregnancy, in Canada from 2013 to 2017.47 

The contribution of substance use to pregnancy-associated deaths in Ontario is lower 

than national estimates. Of the 273 pregnancy-associated deaths from 2004 to 2020 in 

Ontario, 13.3% were attributed to drug toxicity.48 Similarly, in Alberta, 12% of pregnancy-

associated deaths from 1998 to 2015 were attributed to drug toxicity; decedents were 

35 years of age, 83.3% smoked in pregnancy, 27.8% were prescribed psychiatric 

medications, and 21.7% had a psychiatric diagnosis.49 In contrast, recent US estimates 

from 2020 show pregnancy-associated drug toxicity mortality rates are 11.9-13.4 deaths 

per 100,000 live births.1,3  

 

Groups disproportionately affected by prenatal substance use 

First Nations groups are disproportionately impacted by prenatal substance use in 

Ontario. Differences in patterns of substance use are rooted in colonialism, 

intergenerational trauma, and disparities in access to care and treatment for substance 
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use disorders.50,51 For example, rates of opioid use in pregnancy are higher among 

Indigenous peoples in Canada compared to non-Indigenous people.50,52,53 One-third of 

all pregnant people on medication for opioid use disorder in Ontario are First Nations.50 

A recent report co-created by the Chiefs of Ontario and ICES showed 16% of First 

Nations peoples had significant prenatal opioid use with rates up to 31% in 

northwestern Ontario.50 Most residents in northwestern Ontario are First Nations people 

living in rural and remote communities. Births with prenatal opioid exposure in this area 

have high rates of co-exposure to maternal tobacco (up to 89%), polysubstance (up to 

54%), and alcohol use (up to 26%).54 

 

People with intellectual/development disabilities also have higher rates of substance 

use compared to people without disabilities.55 This disparity stems from features of the 

disability, use of multiple medications to manage symptoms, and barriers to care 

experienced by people with disabilities.56,57 The intersection of maternal disability and 

substance use (in particular non-medical opioid use) is an emerging area of research. 

People with different types of disabilities frequently report chronic pain directly 

attributable to or as a secondary condition to disability, and are commonly treated with 

analgesics including opioids and multiple medications.58-60 Pregnant people with 

disabilities are twice as likely as those without disabilities to use opioids in 

pregnancy.59,61,62 Further, they are more likely to be prescribed higher doses and report 

non-prescription use, most commonly as a means to manage pain. These represent risk 

factors for drug toxicity.59,62  

 

Risk Factors Associated with Drug Toxicity in Pregnancy 

Understanding the risk factors and circumstances surrounding drug toxicity is critical to 

developing appropriate preconception and perinatal supports to prevent maternal 

mortality. There is little information on risk factors for unintentional drug toxicity in 

pregnancy in Canada. Most of the data on this topic is from studies and maternal 
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mortality review committees conducted in the US. Patient, provider, community, and 

system level risk factors are described below. 

 

Patient 

Psychiatric conditions and substance use disorders are two commonly studied factors 

that increase the risk of drug toxicity in pregnancy.49,63-67 For example, a US Centers for 

Disease Control and Prevention maternal mortality review committee examined 102 

substance-related pregnancy deaths from 6 states.68 They found that substance use 

disorders contributed to 94%, psychiatric conditions contributed to 72%, and both 

substance use disorders and psychiatric conditions contributed to 66% of the reviewed 

deaths. Treatment discontinuation for psychiatric and substance use disorders were 

also identified as risk factors for drug toxicity in pregnancy.49,63,64 Conversely, longer 

durations of opioid agonist therapy in pregnancy, compared to not receiving opioid 

agonist therapy, have been associated with a decreased risk of non-fatal opioid 

overdose in pregnancy in people with opioid use disorder.69  

 

Type of drug used is an important determinant of drug toxicity. The reviewed studies 

identified opioids as the predominant drug class involved in toxicity deaths.1,7,27,66,67,70 In 

particular, there have been significant increases in deaths involving synthetic opioids 

such as fentanyl. Additionally, increases were noted in the contribution of 

methamphetamines and polysubstance use (e.g., combinations of synthetic opioids and 

stimulants, or benzodiazepines) to drug toxicity deaths.1,27,63,64,66,70 In a perinatal 

mortality review in Utah, 83% of drug toxicity deaths were attributed to polysubstance 

use,27 and in New York State, more than 1 in 4 pregnant women with opioid use 

disorder were also diagnosed with cannabis use disorder and cocaine use disorder.26 

 

Other patient-level risk factors associated with drug toxicity in pregnancy included 

exposure to domestic violence, unmarried marital status, younger age (<35 years), low 
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levels of education, White race, residence in low income/deprived neighbourhoods, co-

occurring chronic medical conditions, involvement in the criminal justice system, and a 

family history of substance use.49,63,65,67,70,71 The intersectional nature of these patient-

level characteristics further compounds the risk of drug toxicity in pregnancy. 72 

 

Provider 

Provider-level risk factors include poor access to healthcare (including a primary care 

provider and low-barrier medications for opioid use disorder), absence of knowledge 

regarding evidence-based prenatal addiction treatment, and provider 

judgement/discrimination.63,64,73 For example, pregnant people with opioid use disorder 

in Ontario are less likely to have a regular primary care provider than people with short-

term use of opioids for pain in pregnancy (23% vs. 62%).74 Similarly, a US study found 

that pregnant people with opioid use disorder were 20% less likely than non-pregnant 

people to be accepted by a healthcare provider for treatment.75 

 

Community 

Risk factors identified at the community-level include ease of access to unregulated and 

prescription drugs, potency of the unregulated drug supply, and lack of access to 

antidotes including naloxone.63,73 Temporal factors such as the COVID-19 pandemic 

have led to increases in drug toxicity in pregnancy.1,3 Social isolation, restrictive 

maternity care, delivery protocols, and harm reductive services, and gaps in mental 

health services during the COVID-19 pandemic had unintended consequences for 

people who use drugs, in addition to widening existing health and social disparities. 

These factors limited access to healthcare and harm reduction services, which 

contributed to increases in drug toxicity deaths.5  

 

System 
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System-level and structural risk factors include stigma, discrimination, racism, 

colonization, poverty, fear of child welfare, lack of low-barrier accessible addiction 

treatment, and a lack of access to mental health care prevent pregnant people from 

seeking perinatal addiction care.63,65,73  

 

Treatment for Pregnant Patients with Substance Use  

The Society of Obstetricians and Gynaecologists of Canada (SOGC) recommends 

universal screening for substance use among reproductive-aged women and pregnant 

people.76 They also recommend harm reduction approaches, brief interventions, and 

referrals to community resources for further interventions, as appropriate.  

 

Comprehensive care 

Given the complex health and social needs of people with substance use in pregnancy 

and systemic and structural oppression, the SOGC and The American College of 

Obstetricians and Gynecologist recommend using comprehensive treatment models to 

support patients and families affected by substance use.76,77 These models address 

important barriers to care by offering several social and medical services (e.g., medical 

care, prenatal care, addiction treatment, parenting support) in a centralized location. 

Care may involve behavioral and psychosocial interventions and pharmacotherapy. 

Comprehensive treatment models are associated with positive outcomes, such as 

decreased substance use in pregnancy, increased prenatal care, a greater likelihood of 

retaining child custody, and improvements in maternal and infant health outcomes.78,79 

Furthermore, it is important for healthcare practitioners/service providers to establish 

trusting therapeutic relationships with patients in an effort to deliver flexible, non-

judgemental, and empathetic care.24 Pharmacotherapy specific to different substance 

disorders are briefly described below.  
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Pharmacotherapy 

Alcohol Use Disorder 

Naltrexone and acamprosate are approved medications for the treatment of alcohol use 

disorder. Naltrexone is a mu opioid receptor antagonist that has been shown to reduce 

heavy drinking.80 There are no studies on the use of naltrexone in pregnant people with 

alcohol use disorder. Acamprosate has also been shown to reduce returning to drinking. 

There is insufficient human data to conclude about safety in pregnancy.81 The potential 

risks associated with the use of naltrexone and acamprosate in pregnancy should be 

weighed against the known risks of alcohol use.  

 

Cannabis Use Disorder 

There are no current pharmacotherapies for cannabis use disorder in pregnancy. The 

SOGC recommends that healthcare providers advise patients to abstain from cannabis 

use in pregnancy.76 

 

Opioid Use Disorder 

The standard of care for the treatment of opioid use disorder in pregnancy, as 

recommended by the SOGC, is opioid agonist therapy (i.e., methadone, buprenorphine, 

or slow-release oral morphine). Opioid agonist therapy suppresses cravings, minimizes 

withdrawal, and prevents recurrent opioid use.76 Compared with untreated unregulated 

opioid use in pregnancy, opioid agonist therapy is associated with decreased substance 

use, criminal activity, and mortality, improved treatment retention, prenatal care, 

maternal and infant outcomes (e.g., longer gestation, higher birth weights), and higher 

rates of retention of child custody.76,82,83 Naloxone is the recommended antidote for 

opioid overdose in pregnancy.84  
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Physiologic changes that occur in pregnancy can impact drug disposition, which in turn, 

may necessitate modifications in dosing of methadone and buprenorphine.85 

Pregnancy-associated alterations include increased total body water and plasma 

volume (effect on volume of drug distribution), increased glomerular filtration rate 

(increased renal clearance), and changes in enzymes responsible for drug metabolism 

(modifications in hepatic metabolism). Most of these physiologic changes intensify as 

pregnancy progresses. For example, both methadone and buprenorphine are 

dependent on hepatic metabolism via cytochrome (CYP) 450 enzymes; CYP2B6 and 

3A4 (methadone) and CYP3A4 (buprenorphine). Both CYP2B6 and CYP3A4 are 

upregulated during pregnancy, particularly in the third trimester. Some people will 

require increasing doses of methadone or buprenorphine as pregnancy progresses due 

to increased hepatic metabolism and renal drug clearance.86-88 

 

Stimulant Use Disorder 

There is no approved pharmacotherapy for stimulant use disorder in pregnancy.42  

Recommended management includes psychosocial therapies, (cognitive-behavioural 

therapy), contingency management techniques, and multidisciplinary care.76  

 

Knowledge Gaps  

Limited Canadian and Ontario-specific data exist on prenatal substance use and 

unintentional drug toxicity deaths in pregnancy. Consequently, there is a lack of 

information on substance use patterns in pregnancy (e.g., type of substance, timing, 

frequency, and dose), as well as characteristics, risk factors, and circumstances 

associated with drug toxicity deaths in pregnancy. High-quality data is needed to inform 

prevention efforts, treatment and interventions, and programs and services to support 

patients and families affected by substance use. The SOGC is currently leading an 

initiative to develop a national confidential enquiry surveillance system to accurately 

record maternal deaths in Canada to address this knowledge gap.89 
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Limitations  

There are several limitations with the available literature on perinatal substance use and 

drug toxicity deaths in pregnancy. First, drug toxicity deaths in pregnancy may be 

systematically under reported due to a lack of standard reporting mechanisms. Second, 

perinatal deaths are rare, and standard definitions (i.e., pregnancy-associated, 

pregnancy-related deaths) typically include deaths during pregnancy and one-year after 

birth. Current data may be more reflective of postpartum risks because most pregnancy-

associated deaths occur in the late postpartum period. Third, substance-related deaths 

are not always described by intent. Some studies combine intentional, unintentional, 

and undetermined substance-related deaths. This can potentially lead to 

misclassification of the intent and circumstances surrounding substance-related deaths. 

Fourth, low event rates (though positive) mean that sample sizes may be insufficient for 

more complex statistical analyses of risk factors. As a result, most studies on this topic 

are descriptive or ecological analyses. Fifth, an important methodological challenge 

when investigating substance use in pregnancy is residual confounding. Observed 

effects may be confounded by polysubstance use and intersecting socio-environmental 

and clinical factors. Sixth, many studies use administrative data to identify substance 

use in pregnancy. These data reflect users of the healthcare system, rely on accuracy of 

diagnostic coding, and may therefore, under-estimate substance use. In addition, 

studies that rely on maternal self-report may under-estimate the true prevalence of 

substance use. Patients may be less likely to report use due to social desirability, recall 

bias, and fear of stigma, discrimination, and involvement of child welfare. Lastly, race 

and ethnicity are not routinely collected in administrative data in Canada. As a result, 

little is known about the impact of patient race and experiences of racism on drug 

toxicity. Nevertheless, health administrative data are an important source of population-

based data on prenatal substance use, are widely available, and highly generalizable.  

 

Future Direction 
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Provincial health and demographic administrative data can be used to address critical 

knowledge gaps and limitations with existing research in Ontario. Two studies using 

administrative data from Ontario are underway to address knowledge gaps in 

pregnancy-associated mortality. The first examines trends and characteristics of 

pregnancy-associated opioid toxicity and opioid-related and all-cause mortality from 

2013 to 2022. The second study examines the risk, and associated risk factors, of 

opioid toxicity within one-year of pregnancy in people with and without disabilities. 

Concurrently, as mentioned above, a harmonized national system to collect 

standardized information on maternal deaths from each province/territory is being 

developed,89 in addition to a Canada-wide survey system that will collect information on 

pregnancy-related morbidity.90
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Table 1. Characteristics and Risk Factors for Drug Toxicity in Pregnancy 

Reference Time 

period 

Location Outcome Main Findings Characteristics or Risk Factors 

PHAC7 2009-2022 Canada Fatal and non-

fatal substance-

related 

poisonings in 

pregnancy 

419 substance-related poisoning hospitalizations 

63% increase from 2020 to 2021 

Half unintentional 

Opioids involved in 71-89% in 2021 and 2022 

30% of substance-related poisoning 

hospitalizations were in 26-30yo 

Jago et al. 
49 

1998-2015 Alberta, 

Canada 

Pregnancy-

associated 

death from 

suicide, 

traumatic death, 

drug toxicity 

206 deaths 

24 (12%) attributed to drug toxicity 

All drug toxicity deaths <35yo 

83% smoked cigarettes in pregnancy 

22% had a psychiatric disorder 

28% were taking psychiatric medications  

Gemmill et 

al.70 

2007-2016 US, 22 

states and 

DC 

Pregnancy-

associated 

mortality 

Pregnancy-associated mortality rate involving opioids 

increased from 1.3 to 4.2 per 100,000 live births over 

the study period 

Deaths involving opioids due to heroin or synthetic 

opioids increased from 17% in 2007 to 78% in 2016 

Nearly all overdoses involved opioids 

Most involved polysubstance use 
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Reference Time 

period 

Location Outcome Main Findings Characteristics or Risk Factors 

Mangla et 

al.63 

NA US  Pregnancy-

associated self-

harm deaths, 

including 

overdose 

deaths 

Reviewed state prevalence of pregnancy-associated 

deaths 

Psychiatric diagnoses  

Discontinuation of psychiatric medication 

SUD 

Intimate partner violence 

Older age 

Native American 

Opioid use 

Stigma and fear of child welfare as barriers 

to care 

Lack of treatment options  

Lack of access to OAT 

Chronic medical conditions 

Family history of substance use 

Opiate prescription after c-section 

Delivery complications 

Ease of accessibility to unregulated and 

prescription drugs  

Bruzelius et 

al.1 

2017-2020 US Pregnancy-

associated drug 

overdose 

mortality 

Pregnancy-associated drug overdose death rate 

increased from 6.6 to 11.9 per 100,000 live births 

from 2017 to 2020 (increase of 81%). 

Drug overdose mortality peaked in 2020 

Increases in deaths involving fentanyl, other synthetic 

opioids, and psychostimulants (e.g., 

methamphetamine, cocaine) 

Fentanyl/synthetic opioids  

Stimulants  

Polysubstance use 

COVID-19 

Margerison 

et al.91 

2010-2019 US Pregnancy-

associated 

deaths due to 

drugs, suicide, 

and homicide 

11.4% of deaths due to drugs (10.5% pregnancy, 

17% late postpartum [43-365 days post birth]) 

Pregnancy-associated drug related mortality rate was 

4.7/100,000 live births. The rate increased from 2.7 to 

7.8 per 100,000 live births from 2010 to 2019 (190% 

increase) 

34% of deaths due to drugs occurred in pregnancy, 

19.2% occurred in the first 42 days after birth, and 

46.4% from 43-365 days after birth.  

American Indian or Alaska Native at highest 

risk of drug-related death 

Most common in people 35y+ 

Rates most pronounced in 2020, coinciding 

with COVID-19 
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Reference Time 

period 

Location Outcome Main Findings Characteristics or Risk Factors 

Margerison 

et al.3 

2018-2020 US Pregnancy-

associated 

deaths 

Pregnancy-associated drug related mortality rate: 7.1, 

8.7, 13.4 per 100,000 livebirths in 2018, 2019, 2020, 

respectively 

21% increase from 2018 to 2019 

55% increase from 2019 to 2020 

COVID-19 

CDC68 2015-2019 US, 6 

states 

Pregnancy-

associated 

deaths 

86% of pregnancy-associated deaths involved 

opioids 

SUD contributed to 94% of pregnancy-associated 

overdose deaths, mental illness (other than SUD) 

72%, both SUD and mental illness (66%) 

19% pregnant at time of death 

80% White people 

39% 25-29yo, 26% 30-34yo 

70% High School education or less 

65% on Medicaid  

Austin et 

al.65 

2018-2019 US, North 

Carolina 

Pregnancy-

associated 

deaths 

15.1 deaths per 100,000 live births from unintentional 

opioid overdose 

Less than one-fourth (22.2%) of those who died by 

unintentional opioid-involved overdose had a history 

of SUD treatment 

Characteristics of unintentional opioid-

involved overdose deaths in pregnancy: 

61% 25-34yo 

75% White people 

69% high school education or less 

83% late postpartum 

81% involved fentanyl, 42% heroin, cocaine 

39%, alprazolam 19% 

80% had a history of opioid misuse or 

unregulated opioid use  

33% bystander present 

Han et al. 71 2018-2021 US Pregnancy-

associated 

deaths 

Pregnancy-associated mortality ratio for 

unintentional/undetermined drug toxicity significantly 

increased across study period and tripled in women 

35-44yo 

Compared to pregnant decedents (all-

cause), pregnant overdose decedents were 

more likely to: 

Have less than high school education 

Die outside of the home and healthcare 

settings 

Unmarried 

American born 

Reside in a low-income/deprived 

neighbourhood 
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Reference Time 

period 

Location Outcome Main Findings Characteristics or Risk Factors 

Campbell et 

al.64 

NA Primarily 

US 

Pregnancy-

associated 

deaths from 

homicide, 

suicide, 

overdose 

Almost all overdose deaths involved more than 1 

drug 

Intimate partner violence 

Overprescribing of opioids 

Use of synthetic opioids and heroin 

Combination of opioids and 

benzodiazepines or alcohol 

Undiagnosed SUD 

Not receiving treatment for SUD 

Lack of access to SUD 

Psychiatric condition 

Chronic pain 

Witnessed an overdose 

Discrimination/stigma  

Metz et al.66 2004-2012 US, 

Colorado 

Pregnancy-

associated 

deaths from 

self-harm 

Accidental overdose: 5 per 100,000 live births 

Opioids were the most detected drugs in pregnancy-

associated decedents  

Psychiatric condition 

Domestic violence 

Gravidity 4+  

Unemployed 

Kountanis 

et al.67 

2008-2018 US, 

Michigan 

Pregnancy-

related and 

pregnancy-

associated 

deaths 

3 most common drugs identified on toxicology 

reports: prescription opioids, heroin, cocaine 

71% had a history of SUD 

>70% had a psychiatric condition, 48% had 2+ 

psychiatric conditions (only 35% had documented 

medication) 

44% received inadequate prenatal care 

30% had chronic pain 

33% had prescriptions for both opioids and 

benzodiazepines at the time of death 

Single marital status 

Intimate partner violence 

Psychiatric condition 

History of suicide attempt 

SUD 

Chronic pain 

Loss of child custody 

Multiparous 

Medicaid 

White 

Smid et 

al.73 

NA NA Review Under-recognition of substance use among pregnant 

women is a significant contributing factor in women's 

deaths 

Lack of SUD treatment 

Systemic shame and stigma 

Lack of provider knowledge of evidence-

based treatment 

Lack of accessible SUD and mental illness 

treatment  

Loss of insurance 
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Reference Time 

period 

Location Outcome Main Findings Characteristics or Risk Factors 

Smid et 

al.27 

2005-2014 US, Utah Pregnancy-

associated 

death due to 

drugs 

(intentional and 

unintentional) 

Drug-induced pregnancy-associated mortality ratio 

increased 200%, from 3.9 to 11.7 per 100,000 live 

births from 2005 to 2014. Most identified deaths 

occurred in the late postpartum period. Most common 

cause of pregnancy-associated death was drug-

induced death.   

Drug-induced deaths were attributed to 

opioids (n=27/35, 77%), prescription opioids 

(n=21/35, 60%) and polysubstance use 

(n=29/35, 83%). 

Howard et 

al.2 

2019-2020 US All-cause and 

cause specific 

mortality, drug 

poisoning  

321 drug poisoning pregnancy-associated deaths 

(8.6 per 100,000 live births) in 2019 and 442 (12.2 

per 100,000 live births) in 2020. This corresponded to 

a rate ratio (comparing 2020 to 2019) of 1.42 (95% CI 

1.22-1.63) 

American Indian or Alaska Native people 

were 3 times more likely than White people 

to die from drugs 

 

Abbreviations: SUD, substance use disorder; CI, confidence interval.  

Maternal death was defined as a death during pregnancy or within 42 days of its termination, regardless of duration, for any cause related or aggravated by pregnancy. 

Pregnancy-associated death was defined as a death during or within one year of pregnancy, regardless of the cause. 

Pregnancy-related death was defined as a death during pregnancy or within one year of the end of pregnancy from a pregnancy complication, a chain of events initiated by pregnancy, or the aggravation 

of an unrelated condition by the physiologic effects of pregnancy.
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Definitions 

 

Maternal death – death of a woman during pregnancy or within 42 days of its 

termination, regardless of duration, for any cause related or aggravated by pregnancy. 

 

Pregnancy-associated death - A death during or within one year of pregnancy, 

regardless of the cause. 

 

Pregnancy-related death - A death during pregnancy or within one year of the end of 

pregnancy from a pregnancy complication, a chain of events initiated by pregnancy, or 

the aggravation of an unrelated condition by the physiologic effects of pregnancy. 
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Patient

• Poor access to healthcare (including primary care and low barrier treatment for 
substance use disorders)

• Psychiatric conditions, substance use disorder

• Treatment discontinuation for psychiatric conditions and substance use disorder

• Types and combinations of drugs used; polysubstance use

• Exposure to domestic violence

• Unmarried marital status, young age (<35 years), white race, low socio-economic 
status

• Co-occurring chronic medical conditions

• Family history of substance use

• Involvement in criminal justice system

Provider

• Unwillingness to accept pregnant patients with substance use

• Lack of knowledge of evidence-based prenatal addiction treatment

• Attitudes (e.g., judgement, discrimination)

Community

• Ease of access to unregulated drugs

• Ease of access to prescription drugs

• Toxicity of unregulated drug supply

• Lack of access to antidotes (e.g., naloxone)

• Temporal factors (e.g., COVID-19 pandemic led to social isolation, restrictive 
maternity care, increased drug toxicity, restrictive harm reduction services, gaps in 
mental health services)

System

• Stigma

• Racism

• Discrimination

• Poverty

• Fear of child welfare

• Lack of low-barrier accessible addiction treatment

• Intergenerational trauma

• Lack of accessible mental health care

• Lack of primary care


